Background A large proportion of health promotion campaign evaluation research has historically been conducted via telephone surveys.
Introduction
Historically, much health promotion campaign evaluation research has been conducted via telephone surveys. 1, 2 In the past, this approach has had a number of advantages, including the ability to randomly sample the population, provide good geographical coverage and provide control over the survey process and speed of completion. 3 However, concerns have been raised about continued viability of telephone surveys in providing relevant and representative data. 3 -5 This is due to the decreasing number of landline telephones and an associated rapid increase in mobile phone use, 6 -8 along with decreasing response rates resulting from the use of answering machines and caller identification that enable people to avoid taking calls from people they do not know. 9 -12 Another important consideration in the use of telephone surveys is the impact an interviewer may have on results. 5, 13 Among telephone respondents, incomplete responses have been attributed to a lack of perceived anonymity 14 and social desirability concerns. 15 -19 In particular, respondents have been found to be less likely to report sensitive information and undesirable behaviours when surveys are administered by telephone relative to online. 20 Online surveys constitute an increasingly popular alternative to telephone surveys. 3, 21, 22 In the context of the present study, online survey research involves recruiting respondents from the general population through techniques such as existing web panels 5, 23, 24 or the use of random digit dialling 25 or community advertising 4 to invite people to join the survey via a web link. Internet surveys administered via organizations' lists of members are not included in this review due to the specific and proprietorial nature of databases used.
Online surveys have a number of advantages over telephone surveys, including being cheaper to administer, 4 ,26 -28 a faster rate of return, 3, 28, 29 being more convenient to the respondent, 4 the ability to provide more complex displays and design options, 3, 30 and reduced data entry time. 27 However, there are also substantial disadvantages associated with this form of data collection. First, there are concerns regarding representativeness of samples obtained online. Although the large majority of people in western countries use the Internet, 31 -33 the proportion who voluntarily participate in online research is relatively small. 27, 34, 35 Second, studies comparing samples obtained from online and telephone surveys found that online respondents are more likely to be female, 23, 36 younger, 4,23,24 more highly educated 4, 24, 36, 37 and in higher income brackets. 37 In addition, they tend to have greater technological knowledge 4 and be more socially isolated. 38 In an attempt to overcome differences in demographics, quotas and weighting techniques have been applied in various studies. However, these efforts are typically unable to address apparent fundamental differences in profiles between telephone and online samples. 18, 24, 25 Previous research comparing results of telephone and online surveys has also produced inconsistent results in terms of outcome variables. Some studies found no significant differences in the attitudinal and behavioural data obtained, 24, 25, 39 while others found attitudes and behaviours to be more positive among either telephone respondents 4, 36 or online respondents. 23 The limited work in this area, thus, prevents the drawing of definitive conclusions about the nature and extent of any outcome effects resulting from survey mode.
To date, majority of research comparing online and telephone surveys has been conducted in the USA and Europe for market research purposes (e.g. wine consumption, 37 health insurance 24 and corporate reputation 23 ). Given the increasing migration to online platforms in market and social research due to the diminishing ability to recruit representative samples via telephone surveys, 3, 21 there is a need to assess comparability between data collected using these two different data collection methods to determine implications for longitudinal comparisons. For example, researchers implementing tracking surveys that assess changes in health-related behaviours over time would need to interpret any changes in reported behaviours in the light of the data collection method employed in different survey waves.
The present study undertakes this survey mode comparison task in the context of health promotion evaluation research assessing impact of a skin cancer prevention campaign promoting the understanding and use of the ultraviolet (UV) index. As much campaign evaluation research has been historically conducted via telephone interview, 1,2 migration to an online platform necessitates the direct comparison of survey outcomes between the two data collection methods to provide researchers with insight into (i) the extent to which it is currently feasible to obtain comparable data via web panels and (ii) any adjustments that may need to be made in analyses to account for variations in results. The research was undertaken in the Australian context where state and federal governments invest substantial amounts in health promotion campaigns and their evaluation to assist in reducing disease risk in the population. All respondents completed an evaluation survey that measured the effectiveness of a sun exposure awareness campaign that encouraged the use of the UV index to determine the need to engage in sun protection behaviours. The campaign consisted primarily of a television advertisement that was broadcast on metropolitan and regional television stations and accounted for three-quarters of the campaign budget. Minor campaign elements included bus and radio advertisements, a plane banner that was flown over local beaches and some online advertising. The telephone and online versions of the survey included the same questions, with some variations (described below) in item presentation due to the differing nature of the delivery systems.
Respondents
Ethics approval was obtained from the Curtin University Human Research Ethics committee. Across the two data collection methods, approximately half the respondents recruited were adolescents aged 14 -17 years and half were adults aged 18-45 years. The over-representation of younger age groups reflects (i) the proportionately higher risk of skin cancers among those experiencing excessive sun exposure at a younger age 43 and (ii) the fact that younger people spend more time in the sun and are more likely to be sunburned. 44, 45 Australian adolescents and younger adults are, therefore, the primary target audience for mass media messages relating to sun exposure awareness, with younger children targeted predominantly through school programmes. 46 For both forms of data collection (telephone and online), quotas were stipulated in an attempt to recruit an equal representation of males and females and an approximate 70% metropolitan and 30% regional split within the adolescent and adult samples. However, while the research agency conducting the telephone survey was able to meet these quotas, the online panel provider was not. As a result, females and metropolitan residents were over-represented in the online survey sample. Table 1 shows the sociodemographic characteristics of respondents surveyed. In total, 688 respondents (333 adolescents and 355 adults) completed the online survey and 606 respondents (299 adolescents and 307 adults) completed the telephone survey.
Measures

Demographics
Respondents provided gender, age, location and postcode information. Postcode data were used to estimate socioeconomic status (SES) using the Australian Bureau of Statistics' Socio-Economic Indexes for Areas (SEIFA). 47 In addition, respondents provided information regarding their marital status, highest level of education attained, current form of employment (e.g. full-time and part-time), occupation, country of birth and main language spoken at home.
Campaign awareness
Unprompted awareness is a measure of advertising salience. 48 To measure unprompted awareness of the UV index campaign, respondents were asked if they had seen any advertising about sun protection. Those who recalled seeing any advertising were asked to describe the advertisement/s they had seen. The descriptions provided were analysed to determine whether the respondents were describing the UV index campaign advertisement or some other advertisement.
To measure prompted awareness, telephone respondents who did not spontaneously mention that they had seen the advertisement were presented with a description, without stating the campaign tag line or name of the sponsoring organization, and asked whether they recalled seeing that advertisement. Online respondents who did not mention the ad were shown a picture from the ad and asked if they had seen the advertisement. A total awareness measure for the campaign was calculated by combining the number of respondents with unprompted or prompted awareness of the advertisement.
Campaign response
Respondents who were aware (unprompted or prompted) of the advertisement were asked to rate it in terms of believability and personal relevance.
Behavioural indicators
Respondents who were aware (unprompted or prompted) of the advertisement were asked (i) the extent to which seeing the ad helped them to understand, made them aware of and encouraged them to use the UV index and (ii) whether seeing the ad made them more or less likely to check their skin regularly, use sun protection or change the time spent outdoors.
Statistical analysis
To test for any significant differences between the demographic profiles of the two samples, x 2 tests were conducted on the demographic variables measured. Following these analyses, variables that were found to significantly differ between the two surveys were included in multivariate analyses to control for any associated variance. Binary and ordinal logistic regression analyses were conducted to examine whether survey mode was associated with the results relating to campaign awareness, campaign response or behavioural indicators of campaign effectiveness.
Results
Demographic differences between samples Table 1 presents the demographic profiles of the online and telephone samples. Overall, larger proportions of online respondents were female, younger in age, metropolitan residents, high SES and more highly educated compared with telephone respondents. In terms of type of employment, a higher proportion of online respondents reported being students and away from work, while more telephone respondents worked full-or part-time. Similarly, for occupation, there was higher proportion of students among the online sample, and a higher proportion of other occupational categories in the telephone sample. A majority of respondents from both surveys reported being born in Australia and mainly speaking English at home; however, both these proportions were higher among the telephone survey respondents. For language spoken at home, there was a greater spread of different languages among online respondents.
Campaign awareness
Binary logistic regression analyses were used to test whether there were any differences in campaign awareness between Table 2 ). Overall, telephone respondents were less likely to demonstrate awareness (unprompted or prompted) of the television advertisement compared with online respondents (OR: 0.86).
Campaign response
Two ordinal logistic regression analyses were conducted to examine any differences between the results of the two surveys on believability and personal relevance of the advertisement, after controlling for demographic variables. There were no significant differences by survey type for believability of the advertisement (Table 2 ), but telephone respondents were less likely to rate the advertisement as personally relevant than online respondents (OR: 0.60). 
Behavioural indicators
Six ordinal logistic regression analyses were conducted to test for any differences in reported behavioural outcomes between the two surveys ( Table 2 ). There was no significant difference by survey type for the number of respondents who reported that they were more or less likely to use sun protection after seeing the advertisement. Compared with online respondents, telephone respondents were less likely to check their skin regularly (OR: 0.64), report the advertisement made them more aware of the UV index (OR: 0.71), feel encouraged to check the UV index after seeing the advertisement (OR: 0.66) or change the time they are outdoors (OR: 0.68).
Discussion
Main finding of this study
The aim of the present study was to determine whether an online survey approach provides different results relative to a telephone survey in the context of a health promotion campaign evaluation. Overall, online respondents demonstrated higher awareness of the advertisement, rated the advertisement as more personally relevant and had better behavioural outcomes compared with telephone respondents. Telephone respondents had higher levels of unprompted awareness, while online respondents had higher levels of prompted and total awareness. It is possible that the online component of the campaign may have contributed to higher total awareness among online respondents. However, this component accounted for a small proportion of the campaign budget (6%), and as such the impact on campaign awareness was likely to be minimal. The difference in awareness may also be partly attributable to the way in which the relevant items were presented. The telephone survey featured a verbal description of the advertisement, while the online survey provided respondents with a screenshot. The visual representation used in the online survey may have been more recognizable than the verbal description, thereby contributing to a higher level of prompted awareness among online respondents compared with telephone respondents. The ability of online surveys to include pictorial stimuli is a distinct advantage relative to telephone surveys, indicating that surveys using this mode are likely take advantage of this capability.
There were also differences between the two samples in terms of campaign response and behavioural indicator outcomes. Online respondents were more likely than telephone respondents to rate the advertisement as personally relevant and report behavioural change as a result of seeing the advertisement. These differences were significant after controlling for a number of demographic variables, but it is possible that the two samples differed on influential characteristics that were not measured. For example, there is evidence that individuals who engage more with online environments differ on psychographic variables such as personality characteristics, social support, need for information, information competence, digital literacy and attitudes towards the internet. 49 -51 In addition, individuals who participate in online panel research tend to have higher general levels of motivation. 52 Together, these findings suggest that online samples are likely to differ in characteristics not captured in the present study and previous research, which may contribute to the different outcomes observed. All models control for age, gender, location, SES, marital status, education, occupation, employment, country of birth and main language spoken at home.
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What is already known on this topic?
Currently, there is limited research regarding comparability of survey data obtained via web panels and random digit dialling. Existing studies have focussed primarily on market research outcomes and provided inconsistent results for attitudinal and behavioural data. 4,23 -25,36,39 There is more consistent evidence for differences between the demographic profiles of samples obtained from online and telephone surveys, such that online respondents are more likely to be female, younger, more highly educated and in higher income brackets. 4, 23, 24, 36, 37 What this study adds?
The present study found significant differences in results on most measures used to assess effectiveness of a health promotion advertising campaign when using telephone and online surveys with almost identical items. This outcome occurred despite controlling for specific demographic differences, suggesting that online samples are likely to be substantively different to telephone samples obtained via random digit dialling. However, due to ongoing reductions in landline use and telephone survey response rates, it is increasingly necessary to diversify data collection methods used in survey research, making it necessary to consider multiple approaches.
Consistent with previous research, online respondents were more likely to be younger, more educated and of higher SES compared with telephone respondents. 4, 23, 24, 36, 37 In addition, differences were observed in type of employment and occupation of the respondents. In particular, online respondents were more likely to be students or away from work, while telephone respondents were more likely to work full-or parttime. These differences may reflect the tendency for students and those away from work to spend comparatively more time online than those in traditional employment. 31 It may also reflect the practice of conducting telephone surveys in the late afternoon and early evening to maximize access to participants who are only available via landlines outside the normal working day. Finally, ethnicity also differed between the two samples, with a higher proportion of online respondents being born outside Australia and speaking a language other than English at home. It is possible that individuals for whom English is a second language are more comfortable completing a survey online where they can take their time reading and answering questions. As both online and telephone samples appear to skew towards different segments of the population, health promotion practitioners could consider combining both methods to maximize sample representativeness when conducting campaign evaluation research. Alternatively, the differences in sample characteristics may prove beneficial to recruiting the target audience of a campaign. For example, an online sampling technique may be chosen when evaluating a campaign targeted at a younger audience to facilitate recruitment of younger respondents.
Limitations of this study
A major limitation of the present study was the inability to recruit the online sample according to specified demographic attributes, which limited the ability to completely match the two samples. While existing panels remain constrained in their size and composition, as they are currently in Australia, comparisons between survey delivery modes will continue to be confounded as occurred in this study. In addition, the limited coverage of online panels will pose substantial problems for ongoing evaluations for which new samples are required for each evaluation wave. Further systematic research is needed to monitor improvements in panel coverage over time.
A second limitation relates to the inability to precisely match item presentation, which may have influenced the observed response patterns. This is likely to be a recurrent problem due to the substantive differences in presentation formats between the two data collection modes that confound the ability to make direct comparisons between results obtained. Third, the present study represents an initial investigation of the comparability of telephone and online surveys in an Australian population in the context of a health promotion campaign evaluation. Further work is needed to assess generalizability of the results in terms of contexts (e.g. health issues other than sun exposure awareness), applications (e.g. campaign evaluation versus attitude and behaviour tracking) and locations (e.g. elsewhere in Australia and in other countries).
